Reversible phosphorylation of smooth muscle myosin, heavy meromyosin, and platelet myosin.
Smooth muscle myosin was purified from turkey gizzards with the 20,000-dalton light chains in the unphosphorylated state. The actin-activated MgATPase activity was 4 nmol/min/mg at 25 degrees C. When the myosin was phosphorylated to 2 mol of Pi/mol of myosin using purified myosin light chain kinase, calmodulin, and ATP, the actin-activated MgATPase activity rose to 51 nmol/min/mg. Complete dephosphorylation of the same myosin by a purified phosphatase lowered the activity to 5 nmol/min/mg, and complete rephosphorylation of the myosin following inhibition of the phosphatase raised it again to 46 nmol/min/mg. Human platelet myosin could be substituted for turkey gizzard myosin, with similar results. A chymotryptic fragment of smooth muscle myosin which retains the phosphorylated site on the 20,000-dalton light chain of myosin was prepared. Using the same scheme for reversible phosphorylation, this smooth muscle heavy meromyosin was found to show the same positive correlation between phosphorylation of the myosin light chain and the actin-activated MgATPase activity. The results with smooth muscle heavy meromyosin show that the effect of phosphorylation on the actin-activated MgATPase activity can be separated from the effects of phosphorylation on myosin filament assembly.